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average of total solids, and the lowest average error with the highest 
average of total solids; in other words, the errors of analysis of dif- 
ferent chemists follow nearly the same order shown in Table 7, and 
depend more on the quality of the water than on the personal equa- 
tion of the analyst. 

RELATION BETWEEN SOURCE AND PERCENTAGE OF ERROR. 

After the analyses had been tabulated by rivers, the average per- 
centage of error of the individual analyses of water from each river 
was computed. Then, by applying the criteria for rejecting esti- 
mates (see p. 38), abnormal figures in the analyses were detected and 
omitted from the tabulations, and the remaining figures in each set 
were averaged in order to show the average condition of the waters, 
the average percentage error of the individual analyses, the percent- 
age of error of the averages, and the average total dissolved soHds of 
each river. The plus signs in the last column of the following table 
indicate that the bases are in excess, and the minus signs indicate 
that the acidic radicles are in excess: 

Table 8. — Average percentage of errors of combining weights. 



Source (river, ex- 
cept as noted). 



Brazos 

Wabash 

Arkansas 

Red 

Minnesota 

Missouri 

White 

Platte 

Missouri 

Missouri 

Wabash 

Des Moines... 

Platte 

Maumee 

North Platte.. 

Miami 

White 

Grand 

Iowa 

Muskingum... 

Kalamazoo 

Cedar 

Mississippi 

Mississippi 

Youghiogheny 

Mississippi 

Shenanaoah . . . 
St. Lawrence.. 

Lake Erie 

Potomac 

Cumberland . . , 

Tennessee 

Cumberland . . 
Lake Michigan 
Susquehanna.. 

Hudson 

Lake Huron.. 

Kentucky 

Tennessee 



Sampling station. 



Waco, Tex 

Logansport, Lid 

Little Kock, Ark.... 

Shreveport, La 

Shakopee, Minn 

Florence, Nebr 

Indianapolis, Ind 

Columbus, Nebr 

Kansas City, Kans. . 

Ruegg, Mo 

Vincennes, Ind 

iveosauqua, Iowa 

Fremont, Nebr 

Toledo, Ohio 

North Platte, Nebr. . 

Dayton, Ohio 

Azalia, Ind 

Grand Rapids, Mich , 

Iowa Citv, Iowa 

Zanesville, Ohio 

Kalamazoo, Mich 

Cedar Rapids, Iowa. 

Memphis, Tenn 

Minneapolis, Minn . . 

McKeesport, Pa 

New Orleans, La 

Millville,W.Va 

Ogdensburg, N. Y . . , 

Buffalo, N.Y 

Cumberland, Md 

Kuttawa, lyr 

Knoxville, Tenn 

Nashville, Tenn 

St. Ignace, Mich 

Danville, Pa 

Hudson, N.Y 

Port Huron, Mich . . . 

Frankfort, Ky 

Gilbertsville. Ky.... 



Average 
total dis- 
solved 


Average 
X)ercentage 


Percentage 


solids 


of error of 


of error of 


(parts per 
million). 


individual 
analyses. 


average. 


1,136 


2.1 


- 0.6 


807 


2.2 


- 2.6 


630 


2.1 


- 0.2 


561 


2.1 


+ 1.8 


480 


3.4 


- 0.3 


454 


2.8 


- 0.7 


450 


2.1 


- 0.8 


437 


2.9 


4- 0.6 


426 


3.9 


- 0.4 


346 


3.6 


- 0.1 


336 


3.3 


- 0.8 


312 


3.1 


4- 1.3 


302 


2.6 


+ 0.5 


298 


2.3 


+ 0.8 


294 


2.6 


+ L9 


289 


L5 


+ 0.2 


279 


3.4 


+ 0.1 


258 


L7 


+ 0.4 


247 


3.1 


+ L4 


244 


3.9 


- 0.6 


242 


3.6 


+ L9 


228 


3.2 


+ 0.3 


202 


4.9 


+ 4.6 


200 


4.1 


+ 1.0 


197 


4.5 


+ 1.6 


166 




+ 4.0 


140 


3.2 


+ 2.1 


134 


1.1 


- L2 


133 


1.4 


- 0.8 


130 


4.2 


- 0.6 


124 


4.5 


+ 2.7 


122 


4.7 


- 0.3 


119 


5.0 


+ 3.6 


oll8 


0.9 


+ 0.2 


112 


3.9 


+ 0.3 


108 


3.0 


+ L4 


a 108 


1.7 


+ 1.5 


104 


4.5 


+ 3.0 


101 


6.4 


+ 3.5 



tt Double portions of water used for analysis. 
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these rivers are high in organic matter of vegetable origin, and pos- 
sibly organic acids are present in equilibrium with a portion of the 
bases. 



RELATION BETWEEN AMOUNT OF WATER AND PERCENTAGE OF ERROB. 

Regular amounts of water for the individual determinations were 
used in most of the analyses that have been discussed. Double the 
regular amounts were, however, used in the analyses of 60 waters 
from the Great Lakes and from St. Lawrence River, and half the 
regular amounts were used for 600 waters, the errors of which are 
not included in Tables 6 and 7. The average percentage of error of 
combining values of the lake waters is 1.4 per cent, and the average 
of dissolved solids is 111 parts per million. The same figures for 
analyses made with the usual amounts of water are 3.7 and 230, 
respectively, and the corresponding averages for analyses made with 
half the regular amounts of water are 5.3 and 650. Though the 
lakes contain very clear carbonated waters with little organic matter 
in them and the waters in the last set are high in fine, gummy sus- 
pended matter which complicates the analysis, yet the figures just 
given indicate a relation between the amount of water that is used 
and the percentage of error of the analysis, thus giving additional 
evidence in favor of the conclusion that the errors have a large vari- 
able proportion. General experience in the laboratory has shown 
that it is better to use double portions of water when dissolved solids 
are less than 70 parts per million and to run duplicate determinations 
with smaller amounts of water when dissolved solids exceed 600 
parts per million. 

REJECTION OF ANALYSES. 

Table 9 shows the bases on which analyses or parts of analyses 
were rejected. The limits have been fixed in accordance with 
theoretical computations and experience gained in practical work. 

Table 9. — Criteria for rejecting analytical data. 



Parts per million. 


Per cent. 


Dissolved solids. 


Maximum 
excess of 
total dis- 
solved 
solids over 
sum of con- 
stituents. 


Maximum 
exoe»ss of 

sum of con- 
stituents 
over total 
dissolved 
solids. 


Maximum 
error of 

combining 
values. 


Not less 
than— 


Less 
than— 




50 

100 

200 

500 

1,000 

2,000 


15 
20 
30 
40 
50 


5 

6 

8 

12 


15 
7 
5 
4 
3 
2 


50 

100 

200 

500 

1,000 
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46 SUBFACE WATERS EAST OP THE HUNDREDTH MERIdAn. 

ANALYTICAL RESULTS. 

The following tables give the results of the analyses of certain 
rivers and lakes east of the one hundredth meridian. Kach table 
presents a detailed statement of the results of the analyses of com- 
posite samples, arranged in chronological order, followed by lines 
showing the mean of the analyses and the chemical composition of 
the anhydrous residue. Wherever gage heights were available they 
were averaged in seta corresponding to the sampling periods, and 
this computed average is included in the table. 

At the end of the detailed analyses is a table in which the lines 
showing average quality of the waters analyzed both in parts per 
million of mineral matter and in percentage composition of the anhy- 
drous residues arc assembled. The list of localities in this last table 
includes 27 in the State of Illinois not included in the preceding 
detailed statements. 

Mineral analyses of viater from, Alabama River at Sehna, Ala." 

I Parts per mlUIoD. unlasa otherwise stated.] 



5, ISOR, toUarlS, IMT, b 



IT, and W. D. Collins. 



ANALYTICAL. BESULIS. 
MinemltmalyKiof VMter from Alltghmp River al Kiitanning, Pa.<' 

[Parti per million, unhie olherwise atsted.] 

I I. 



"Analys«S»ptemt)Brl3WDecember6, IWK.byR.B. Dole; December6, leoO, loMarch31,1907,hy K. B 
DoleandM. a. Roberts; March 4 to Seplranber 10, 19DT, byCtuse FBlmecaii^ U. O.Roberts. 
> Abnonnal; computed as HCOi In tbe averaie. 
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Mineral analyses of water from Androscoggin River at Brunttvick, Ife.a 

[Tarts per million, unlrs.^ othen%'iso stated.] 



Dato. 
(1905-IJ). 


Silica 
(SiO,). 

6.6 
6.0 
5.5 
5.4 
5.3 
5.8 
7.3 
7.5 
6.5 
7.8 
7.5 
9.5 
8.1 

10 
9.8 
6.7 
7.0 
7.6 
6.8 
9.0 
7.4 
9.9 
6.2 
9.6 
9.3 

13 
8.3 
9.4 

13 

14 

14 

14 

12 
7.5 

10 
9.5 
9.9 

11 

11 

10 
8.0 
9.5 

11 

11 

14 


Fo«0,+ 
AlfOj. 

2.1 
1.8 
1.0 
1.4 
1.4 
2.9 
3.1 
2.0 
1.8 
3.3 
2.6 
1.7 
3.2 
4.1 
3.3 
2.2 
2.2 
2.1 
4.0 
3.0 
1.8 
4.9 
2.7 
2.7 
3.1 
4.1 
4.9 
3.9 
4.6 
4.6 
3.6 
4.7 
5.9 
4.1 
3.2 
4.5 
2.0 
5.5 
2.9 
4.2 
1.8 
4.6 
2.5 
4.0 
4.3 
2.6 
2.8 
4.9 
4.9 
3.4 
2.0 
1.0 


Csil- 
oiuin 
(Ca). 

3.6 
4.6 
3.7 
4.3 
4.4 
5.8 
6.2 
6.3 
6.0 
6.9 
5.6 
5.8 
7.2 
6.1 
6.3 
5.5 
6.9 
6.9 
7.9 
8.4 
5.9 
7.7 
8.8 
8.4 

14 

13 

11 
7.5 
9.3 
7.0 
7.8 
7.7 
7.9 
8.4 

11 

10 
6.0 
9.3 

11 
8.5 
6.0 
6.8 
7.2 

12 
7.9 
5.6 
8.8 

10 

11 
5.6 
3.6 
3.4 


MUR- 

n(>slum 
(Mg). 

1.4 

.8 

.6 

1.3 

1.3 

.9 

1.0 

1.5 

1.5 

1.2 

1.2 

1.7 

1.7 

1. 5 

2.0 

1.4 

2.1 

2.0 

1.6 

2.2 

1.1 

1.7 

.6 

. 7 

.9 

.6 

1.5 

.6 
. i 
.8 
.7 
.3 
.5 

. 4 

.6 

1.6 

.5 

1.0 

.6 

.5 

.5 

1.7 

.8 

.9 

.8 

1.2 

1.2 

.9 

.6 

.8 

.6 


So- 
dium 
(Na). 


I'otos- 

sium 

(K). 

0.7 
.9 
.7 
.6 

.8 


Car- 

l)0Date 
radicle 
(CO,). 


Sulphate 
radicle 

(SOi). 


Chlo- 
rine 
(CI). 


Total 
dis- 
solved 
solids. 


Apr. 25 


1.7 
2.0 
2.0 
1.9 
1.9 
2.2 
2.4 
2.4 
2.0 
2.4 
2.5 
2.1 
2.5 

2. 4 

2.4 
2.8 
2.6 
2.1 
2.8 
2.8 
2.2 
3.4 
1.3 
3.2 
3.8 
3.4 
3.0 
1.7 
1.9 
3.2 
3.7 
3.4 
3.0 
2.6 
2.4 
3.3 
2.3 
2.4 
1.7 
2.8 
3.0 
2.7 
2.6 
2.2 
2.2 
2.5 
2.5 
3.6 
2.3 
1.9 
2.0 
1.7 




A. 4 


3.0 
3.3 
1.0 
.6 
.9 
.9 
.8 

:t 

2.6 
.9 
3.0 
3.9 
3.5 
3.7 
3.9 
3.9 
3.5 
3.5 
3.9 
3.0 
3.0 
1.2 
3.9 
3.5 
3.0 
3.5 
3.3 
3.5 
3.5 
1.2 
1.0 
1.2 
3.5 
1.2 
.9 
1.0 
1.2 
.5 

,9 
1.2 

.4 

.8 

3.0 

3.5 

3.5 

3.3 

2.8 

3.6 

3.0 


27 


May2 


! 9.2 

1 flS 


30 


May 9 


25 


May 16 




8.2 

8.6 

9.6 
11 
11 
11 

9.7 

9.4 
11 
14 
12 
13 

9.6 
14 
13 
12 
16 

8.8 
13 
14 
14 

8.9 
14 
13 
13 
14 

8.8 
16 
12 

9.1 
11 

6.4 
16 
15 

9.7 
15 
10 

8.8 
11 
17 
15 
14 

9.4 
16 
16 
13 

6.1 

8.9 

8.7 


28 


May 23 


26 


May 3U 


1.0 


31 


June 6 


1.3 
.9 

.8 




' 3S 


June 13 


35 


Juno 20 


32 


June 27 


.9 


35 


July 4 


.9 

.8 

.8 

1.2 




33 


July 11 


i 37 


July 18 


1 41 


July 25 


44 


Aug. 1 


.9 ' 

.7 i 

.8 ! 

1.1 i 

1.0 ! 

1.4 

.9 ; 

.6 


Aue. 8 


34 


Aue. 15 


41 


Aug. 22 


40 


Aug. 29 


43 


Sept. 5 


40 


Sept. 12 


33 


Sept. 19 


48 
40 


Sept. 26 


.7 

.8 

.9 

.9 

.9 

.7 

1.6 

1.2 

1.2 

1.1 

1.2 

.9 

.8 

1.5 





Oct. 3 


48 
51 


Oct. 10 


Oct. 17 


56 


Oct. 24 


40 


Oct. 31 


39 


Nov. 7 


52 


Nov. 15 


47 


Nov. 21 


52 


Nov. 28.: 


52 


Dec. 5 


45 


Dec. 12 


40 


Dec. 19 


49 


Dec. 26 


53 


Jan. 2 


1.3 


47 


Jan. 9 


1.5 
1.4 
1.3 
1.3 
1.4 
1.3 
1.2 
1.2 
1.2 
1.4 
1.5 
1.3 
1.0 
.7 
.8 




47 


Jan. 16 


52 


Jan. 23 


43 


Jan. 30 


34 


Feb. 6 


^ 


Feb. 13 


50 


Feb. 20 


52 


Feb. 27 


49 


Mar. 6 


53 


Mar. 13 


12 

14 

11 
6.0 
4.9 
4.0 


52 


Mar.20 


56 


Mar. 27 


52 


Apr. 3 


31 


Apr. 10 


27 


Apr. 17 


24 




1 




Mean 


9.0 
18.6 


3.2 
6.6 


7.4 
16.3 


1.1 
2.3 


2.5 
5.2 


1.0 
2.1 


20.3 


12 
24.8 


2.3 
4.8 


42 


Per ct. of anhy- 
drous residue l> 





a Analyses by F. C. Robinson. 

b Based on the assumption that the average content of bicarbonates is 20 parts. 



ASALYTICAIi KE8CLX8. 

Mineral analj/ta of iraler/itna ArbmaoM River neat Little Rod, ArhJ* 

[Pvts pv milBim, nnkM otherwise stated.] 



• An»]yaea November 1; , ._ _^_, 

BpanldluK: Pebmuy 21 to Septembers. U... -^ 
by R. B. Dole, Chaae Palmer, and W. D, Colling, 

» Atraonnal: computed as HCOiln tbeaTSnee, 

<Fe.O|. 

8464— lEH 238—09 — -4 



SUEFACE WATEBS EAST OP THE HUNDREDTH MEBIDIAN. 
Mineral anali/»t» ofviater/rom Brazot River near Waco, Texfl 
[Farts pmnUUoD, unless atbeiwise stated.] 



£ ■> 



nslyges Deoember 14, 



H. 8. SpauldlQgi FebruBiT 27 lo Seplember U), 1997, 
19, 1M7, by R.B. Dola, cfiaee Palmer, and W. D. C 
i Abnormal; computed as IlCOi in ttie BTerace. 



AHALTTICXL BESULTS. 

Jfuurnl tmahfie* of mUrrJrmn C<Aaha Rirer ntar Birm 
[Piiti ptt iDlIUoii, taHern oibawisF suwd.] 
































16.0 3.3 11.«| 



*By2, 1907, byl. R. E" 
ini, u) a. B. Dole, CbB» PaJmer, 
CenleiTlllfl, Ala., 7S miles above. 



S'w.^. Com 



juirie,iMT,bf w 
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SURFACE WATERS EAST OF THE HUNDREDTH MERIDIAN. 

Mineral aiutlytti of it-aUrfrom Ckallnhoofhee River at Wnt Point, Oa.o 

[['ortiper mlltlon, unless otherwise slaled.] 



> Analyses October ZD, 1906, to May T, ie07, hy Zas. R. Evans; Ua;8 b> October IS, 1907, bj R. B. Dok^ 

base Palmer, and W. D. Collins. 

ti Abnannali computed as HCOtlntbeaverega. 



ANALYTICAL BESULTS. 

Jftfurnl anatyta o/ waUrfrom Chippewa River near Eau Claire, Wis." 

IPatta per mlllJon, unless etberwise stated.] 



ffi i" 



o Analyses September 14, ISOe. to Februer; T, leOT,^ W. M. Ben; Febiuarr 8 to Febniu? 28, 1! 



brH.S.'Spauldfng; M»roh'fto^pwiQbecl3,^s677by WJlonViiD Winkter'' 
»FeiOt. 



SVBFACB WATEBS EABT OF THE HUNDREDTH UEBIDIA2T. 

Mineral imalgtei of water from Coiorado River at Atulin, Texfl 
IPuti per mlllloD, ankss othervin stated.] 



I 



ANALYTICAL BESULTS. 

Mineral aiialytet of vjaUr from Cumberland River near Nashville, Term.'* 

[Paita per mlUion, unless otherwise stated.] 






* Anolyns October 24. igoA, to Hay 15, 1907. 1>y Jaa. R. Evaus; Ua; IS to September It, 1907, "by Wiiltop 
Tv\ Winkle: SepMmber 3^ to November 3, 1907, b; R. B. Dote, Chan Pahner. and W. D. Colllna, 
k Abmtmal, eompated as HCOi in the average. 
•FeiOt. 



SUEFACE WATERS EAST OF THE HUNDREDTH MERIDIAN. 

Mineral analyia of wattr from Cumberland River near KutUiwa, Ej/A 
[Parts per niilllan, lulesg athemlse staled.] 



„ rai mm 

! X i 

K Vi "Jl Wt ft ^ 



1907, to January ll, 1908. hy B 

> da^KE sCatiOD at ClarkesiiUe, Tenn., TO miles above. 



AHALYTICAL BESULTS. 
liinenil mwlyu» of water from Dan River at South Boston, Va.a 

[Parts par mlUon, unkss otherwise Btalad.] 



^Hl 



y, November I, IMC, to April 3, 



.., J _, — , jy ChBSB rBlmerand M. 6. R 

imputed aa IICOi In the average. 



SUHP ACE. WATERS EAST OF THE HUNDREDTH UERIDIAN. 

Jfineral anah/u* o/water/rom Delaware River at Lainbertville, N. J." 

[Farta jiet ailUoa, unlesaathenriwsUited.) 



i 



R. B. Dole md U. a. Roberts: April 2 to laiy 4, 1907, by Chase P: 
Ssptember 12, IW!. by R. B. DoLe. Cbase Peimer, aud W. D. Colllna 
' Abnormal; computed as HCOi In the averaee. 



ANALYTICAL BESULIS. 
ItirUTal analsiei of water from Det Movm» River at Keoaauqua, lowa.a 

[ Parts pef mEIUm, ohIbq otherwbB slated,] 



■ Analyses September 10. IMG, to Febniarvl9, 1307. by W. M. Bur: February 20 
a. 8. epauldlng; March 2 to September 8, 1907, by Walton Van WIntie, 



by W. M. Barr: February 20 to March 1, IWff, by 



SUBFACE WATERS EAST OF THE HXJHDKEDTH MERIDIAN. 
Mirteml anali/ie» of water from Lake Erie al Buffalo, N. Yl" 

[Farts per mllUoii, iinleaB otherwlBe stMsd.] 



% s 






a ADslyses hy R. B. Dola and U. O. Roberta. 
tiFe^i. 

iiinfral analytea of water from Flint River near Alb 

(Puta per mlUioo, u 



9^ I^ 



<> Analyses br J. R. Evana. 

»FluctuatesbelwBen2BndlOparts. Average value i 
c Fluctuates between trace and 8 parts. Average vali 



AITALTTICAL BESULl^. 
JUEwrnf imalgia of reaUrfTom Grand River al Grand Rapidi, Michfi 

[Parts per mUllan, unlus otberwlse stated.] 



■ Analyns Octobei 1, 1308, lo November 28. 1906, by R. B. Dale; ]uiiuiry 2 to Uareh 2B, 1907, b; B. B. 
DideBudM. O. Koberls; March SOW Julv 4, 1907, by Cbose Palmer and U. Q. RoberU; July S to October 
t, 1907, by B. B. Dole, Chose Palmer, and W. D. Collins. 



SXJBFACE WATEBS EABI OF THE HUNDREDTH MEBIDIAIT. 

Mineml analyiei of tnaterfrom Hudton River at Hwbon, ff. F*." 
[Farta par mlllkia, unlera otberwbe stated.] 



1st 



nalyses SeplcmbeT 17 to 
and M. O. Roberts! Apr 



Decemliere 



7, by R. B. DdU, CtiBae Palmer, and Vi 
.„L/iiarmal: computed as HCOi !□ tbe avei 

■^F8,0^ 



ANALYTICAL BESULTS. 

Mmeml atuUgtei of water from Late Haron at Port Surtm, MvA.a 

[Farta pel mUUoa, uateffi atherwlBe Btated.] 
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SVBFACE WATEttS £AST OF THE SUNDBEOXH MBBTPTAW. 
Mineral analj/get oftaiUrJn/m Iowa River at loiea City, louMfl 

IPutB pel mUUm, n 



« 



li 

I 

|i I I 



^ 4 



« Analyses Seplember 6, I90S, to February 17, 1W7. by W. H. Bair; Febnuuy 18 lo 27, 1907, by Benir 
6. Spauldine' ^bniaiy 2S to September 10, IMT, by Walton Van Winkle. 
i> Abnonoal; compuMd as BCOi In tbe aTemga. 



ANALYTICAL RESULTS. 
Mmml ofH^ia of ivaUr from James River at EJektrumd, 1 

[Paris pec mUlloti. unless atherwi» stated.] 



inv ^ 



■Aiuliaei BeplemDer 10 to November 2S.1W6. by R.B.Dde; November 29, 1906, to April 2, 1907, br 
B, B, Dole anif H. O. Roberts; AmU 3 to July 2. 1907, bv Chase Palmer and U. Q. Koberts; July 12 to 
Sepldmber 9, 1907, by R. B. Dole, Cbese Paliner, uid w. D. C<dllaa. 

> Abnonnal: computed ws HCOi la the Bvence. 



SUBFACE WATERS EAST OP THE HUNDBEDTH MEBIDIAN. 
Mineral analyta of water from. Ealamatoo River near Kalaituaoo, MiehA 

(Parts par mUUcra, imltHs olherwlss staled.! 



I ' ^ -, " 

s 'I 

•m m 

■ mil will ^ 



9n ^9. 

« 



° AnolTwaSeplemberlfl to December?. 1K>6, by R.B. Dole; Decemberg,!90e,tiiUaroh2T,I907,byR. 
Dole and H. O.ltDberts; Harrh 31 to la\j3. iwf, by Cbase Falmeiaad U. O. Bobeiti: July 13 to Bepb 
beiZl, 1907, by R. B. Dole, Chase Palmer, and W. D. CoUlns. 

nFejO,. 



AITALTTICAL BESITLI8. 
MintnUanalyiaofvmterJivm Kentucky River at Frankfort, Kyfi 

[Faita per mllUon, nulera otbeiwiae statad.] 



I i 

m M 

I I 



i i 



K 

II 



■ Am^sH AOEiMt SS, ia», to January 22, JC07, by It. B. Dole: Jsnaarr 23 to April 2, 1907, by R. B. Dole 
■Dd U. 0. Bobarti: ApHl3loIulyS, 1907, byCliBaePBliiiersDdU.O. Roberts; Ji]ly7 Co8^(aaibeT4,1307, 
bjrS. B. Dole, ChaMFilmer, wd W. D, tioUlns. 



70 SUBFACE WATERS EAST OF THE HUNDBEDTH MEBIDIAN. 

Mineral analytei of water from Lehigh River at Sovih Bethlehem, PaA 
jFarU per mtlllon, unlesa otbenrlse stated,] 



•4 -^ H 



i 



q M 



@ !il '^ nS 



■a \ m ^ N 

m M 

•i M K 



o Analyses September 11 to Oolober 31. 1906, by R. B. Dole; November 1, 1906, to April 7, 1907, by E- 
B. Dole and H. G. Roberts; April S to June 26, 1907, by Chase Palmer and U. Q. Roberts: 'one 27, 1907, 
loS^tember26, 1907, byR. B. Dole, Chase Palmer, oDdW. D. Collins. 



ANALYTICAL HB8ULTS. 
Mitttral awtlymi of leater from Maumte River at ToUdo, Oluofi 

IPsrti par mlUkHi, unlsM otbsrwlw Blated.l 



f »s 



I i 

s 



fi S 

m u 

21 i q% 



■ AnalynsBePtemberS, 19l»,toUucli 10, 19a7,byR.B.DoleaDilU. a. Roberta; Uanh lltaOobiberT, 
nrT^^uM Paimer and U. O. RatMrU. 



ANALYTICAL BEBULTS. 78 

lEiMnl aaalytet of inaUr from Lake Midngan at St. Ignme, XRA.' 
(Parts pec mflUon, unless oUienrbe stated.] 



S) U 



SUBFACE WATEES EAST OF THE HUNDBEDTH MEHIDIAN. 

Mmeral analyta o/ieater/rom Minnesota River at Shakopee, Minnfi 
IPuU permlUloD. unlesi oLberwise sCaUd.] 



9, 1907, \>j Walton Von Wiakl«; Heptsmba 
by R. B. DolB.Chase Palmer, and W, D. Collins, 
t Gaging station at Mankato, Mlun., 60 miles above. 
' AbDormal; compated a!i HCOi in tlie average. 



ANALYTICAL RESULTS. 

Mineral taudytea of inater from, Mia^fippi River at Minneapolit, Jftnn." 

IFBTtaverinLllian, unless otherwise BtaMd.] 






^ im K 



■ Analyiei September 10, 1908. to February 10, 1907. by W. M. But; Fsbmary II to 20, 190T. by H. 8. 



STJHFACE WATEES EAST OF THE HUNDBEDTH MBEIDIAN. 
Mineral analt/iei of vHiter/rtym Miisouri Rivemtar Florence, Nebr,"-' 

[Parts per million, unlem othenrtse stated.] 



lug; Februai72§to36pMmberl3,1607,byWali™Vi 
Dole. Chase Palmer, and W. D. Collins. 



yiolde; SBptembBrl4 to October li, 1907, by R. B. 



ANALYIICAIj BESCLIS. 
Jfiiurol laudyiei ofwater/rom Mitiouri River near Kantat City, Kantfi 

jPutipermlUlan, unless otberwlse stated.] 



.„i: ^ 



^i 



a Aiulyaes Ottober 4, 1908, to February 12, 1907, by W, M. Bsrri February 13 to 22, 1S07, by H. 3. SpauW- 
Ing; February 23 to September 12, 1907, by WaJton Van Winkle; Beplember 13 lo Oclober 21, 1807. by 
R. B. DolB, Cbase Palmar, and W. D. Collins. 



ANALTIICAIi BESULTS. 

Jfiiunil ona^Mt ofvnUrfTom Neute River at Raleigh, N. Cfl 

[Puts pec million, unless otbeiwlae stated.] 



i 


i-l" . 






i 





^ I i 

« a 



• Aualyseg Ocbibat 1 to Deoomber 10, 1906, by R. B. Dole; December II, 1906, to Uitrch 31, 1807, bjr 
R. B. Dole and U. 0. Robetta; April 1 to July 2, 1«0T. br Chase Palmer and U. a. Roberta] July 3 to 
October 1, 1907, by R. B. Dole, Chase Pahner, and W. I>. CidUna. 



SUBFACE WATERS EAST OF THE HUNDBEDTH MBBIDLAN. 

Mineral ajutlytet o/vxiUr/rom North PlaOe River n«n- North Plaitt, NebrJ* 

( Parts pec DiUllDa, unles otherwlie italed.] 



■fi ^ 



i '" 



sAnalyKB September 10, 1906, to Februarv 12, 1907. by W. H. Bui; FeMuaiy 13 to 2Z, Itl 
Bpanldlng; FeStuary 24 to June 30, IS07, by Walton V»n WlnUe. 



ANALYTICAL RESULTS. 

JftTMFot analyut of water from Oconee River near Dublin, Gafl 
[Paita per mllUoa, unlesa otherwise atatedj 



i 

r 

'I 



eis 



■ADilyws October IS, IMS, la May 14, IWT, bf J. B. Evans; Uay 15 to October IT, ISDT, b; B. B. Dole, 

aunPalmr -"" *^ '•-■■■— 

tAbDonui 
«7siOt. 



86 SUBFACE WATERS EAST OP THE HUNDREDTH MBHIDIAN. 

Mineral anatytet of toater from Ocmulgte Rivtrntar Macon, Qa." 

(Puta per miLllim. unksa otbenrin staled.] 

I % 



i 



3^ 



^ i 



I l^ 



aAtls1yMsOcto^eTl9, 1906, toUa;e,l»OT. b;J. B. Evansi May T to Julv 21, 1907, by W. I 
Aug^S to October 21, by R. B. Dole, Cbaso Palmei, and W. D. Collins. 



ANALYTICAL BE8ULTS. 

Mmenil tmalyttt of viater from Platte River near Columhut, Nebr." 

[Parts pec mllUon, unless otlurwlaB stated.] 



• Analy3esOctoberl,190e.toFeliru^l2,iaiT,bTW-M.Ban; Februai7lGtoHIW,byH.B.S| 
"PreiOi 



• Analyses October 1, 1906, to Februur 12, 1017, bvW. M. Ba 
Inp Fobniaiy M to Haich 6, 1907, by Walton Vao^lnUe. 
•FeiOi 



SUBPACE WATEBS EAST OP THE HUNDBEDTH MEBIDIAN. 

Min»al atialysa o/waterjrom PlatU River at Frermmt, Nebr." 
[Parts per mlUlon, a 



I 



aAiutysea October 10, 1906, (o Febnui? 6, 1M7, by W. U. Bur: Uarch la, to BeptembH 10, 1907, by 
Walton Van WinUe; Beptemtmllto NaTemberZ, iHiT.byR. B. Dole,ClutsePaInur,uid W. D.CoIIIiib. 
^ AbDonnitl; Gomputed u HCO> In the avarage. 



ANALYTICAL HESULTS. 

ISintral analyta of water from Roanoke River at RoTidolph, VaA 

[Parts per mlulon, iinleaa otliBrwise staWd.] 






fimber 7 to Notembet 27, 1906, by R. B. Dole; Decembar 1, 1903, to April i, 1907, by R. B. 
oberu', AprilStoMay 12, 1907, by Chase Palmer and M.O. Robert, 
imputed as HCOi In Ibe average. 



SVBFACE WATEBS EAST OF THE HUNDBEDTH UEBIDIAN. 
Mineral artalytei of water from, St. Lauirenee River at Ogdemburg, N. F." 

[Paris per ndlllan, unless otherwise stated.] 



n Analyres hy R. B. Dole anil M, G. Eoberts. 

MiTieral analyses of water from Saluda River near Columbia, S. C." 
[Faria per million, unless otbeiwlse staMd.] 



nsM m 



' Fluctuates betwesn trace and ID paita; average value 
<<aB^ngstBtloDBtChBppeU3,S.C., GO miles above. 
' Apprailmate. 



AHALYTICAI. BEStTLTS. 
Mineral arudt/ia o/waUrffwn Savannah River near Anguila, Oa.' 

[Pirts pat "■""'"i (inleas othorwlas staled.] 



\naly9esOctaber25,lM6.toHai7ll, ia07,byJ. R. Evuis; Uay 12 lo October 22. 1W7, by R. E 



100 STTBPACE WATEES EAST OF THE HUNDHEDTH MERroiAN. 

Mmeral tmalyKf of water from Shenandoah River al MillvilU, W. Vafl 
IParCa per mUlloa, unless otbervba stated.] 



, i 



o Analyses Saptembsr 12 to Decsmbet 10, IWW, by R. B. Dole: December ll, 1906, to March 31, 1907, by 
R. B. Dole and U. (i. Roberts; April 1 to June 30, 1W7, by (Jhase I'almer aud M. 0. Kolierts; July i to 
September B, 1907, by R. B. Dole, Louise Palmer, and W. D. CoUioa. 

SFeiO 



AKAIiYTICAIi BESITLTS. 

Jftneral analgui of water from Lakt Superior at SauU Ste. Marie, JftcA;' 
(Parta pet mllUoa, n 



:f°X?" 



8UBFA0E WATERS EAST OF THE HUNDEEDTH MEKmiAH. 

Mineral aTialyses of water Jrcna Siigquehanna River at West PiUtlon, Pa." 
[Partfl per mLUlon, unless otherwise ata1«d.] 



•a 



a Analyses Octobot 28, 1906, to April 2, 1907, bv R. B. Dole and M. O. Hoberts; Aprils to July », 1«07, 
by Chaee Falmer and U. a. Roberts; July 4 to Oclolwi 23, 1907, by R. B. Dole, Chase Palmer, and W. D. 
Colllus. 

sOaglngalatlDnat WUkea-Barra, Pa., 10 miles above. 

'AbnotmM; computed as UCOg, In tbe aveiaee. 

KFejO* 



ANALYTICAL BESULTS. 
Mineral analyie» of water from Sutquekanna River at WilUaTnsport, Pa.<^ 

[FatU per mlllian, UDtess otberwlse slated.] 



Hi m 



DolBBnd 



PsImeroDd H, 0. Roberts: lulv 4 to October 11 

'Abnotmal: oompuwd es HCOiin 1" 

iFoiOt. 



SUBFACB WATBB8 BAST OF THE HUNDBEDTH MEKIDIAH. 
Mineral analyH* of water Jrrnn Stuqwhanna River at Danmlte, Pa." 

[Parts per million, unless otherwlae stated.] 



w a '5 






I 



'AnalvEes September 10 ta Navember 30, IMC, bvR. B. Dole; December l, 1906, to Apdl S, IMT, bir 
R. B.DolBBndH.O, Roberts; ApriH to JiilyZ,lS07,br Chase Palmwiind M.O.Roberta; JulySto 9epteni 
ber 11, 1907, b; R. B. Dole, Cbase Palmer, and W. D. Collins. 

t Abnormal; compated sa HCOi In the average. 

'FtaOb 



ANALYTICAI, BESTJLTS. 
ua o/ieaterfrom Tennasee River near Kjioxmlle, IVnn." 
[Parts pel milUoa, uulesa otheiwlae stated.] 



i 

I 



a Analyses October 26, 1906. to Mar 11, 1907, b; Jos. R. Evans: May IS to July 24, 1907, by W. D. C 
August 4 to October 26, 1007, by R. B. Dole, Chue Palmer, and W. D. CoUlns. 
> AbDormal; computed as HCOilntbe aroiace. 



106 SURFACE WATEES EAST OF THE HUKDBEDTH MEEIDIAN. 

Mineral analyses of water from Temiettee River near GilbertivUle, EyA 

(Parts per mlllian, unlBw othetwlse Etaled.] 



h I 



cAlinornial; compuled as tICUili 



er li. IMS, to Mar 12, 1907, b; 

(!, Tean., HO miles above. 



ANALYTICAI. RESULTS. 

Mineral analy»e» of water fTom Tombigbee Siver near Epet, Jia." 

|Puts per million, unless atberwlae slated.] 



i 

i 



3 S " 



"Xattjaea Oclober 24, ISOe. to Ma; 13, 1907, by J. H. EvBos: Uay 14 



108 STJKPACE WATERS EAST OF THE HTTNDBEDTH MEEIDIAN. 
Mineral artalytet of water from Wabath River near Logantport, Ind." 
[Paib per million, unless oQierwlw slated.] 



E ™i ■ ! 



sAnaJyses 3epCsml>er 9, 13M, to February 9, 1907, by W. U. But; Februuy 10 to Uuch 3, 1907, by 
I. S. Spauldlnc; March 4 to SepcembM 9, 1907, by Walton Van Winkle, 
t Abnormal; computed as HCOi in tbearorage. 



ANALYTICAL BESULTS. 109 

Mineral wnalytet of tBoter from Wi^xuh River at Vincamtt, Ind.<* 
[Parts psr mlllioa, UQlms Dthowlae atdted.] 



•nt in 



110 SURFACE WATEBS EAST OP THE HUNDBEDTH UEBIDIAN. 

Maural antdyut of water from Waleree River near Camden. S. C." 
[FBTts per mltlion, unless olherwisa staled.] 



\ 

1 n V w 



M « 



H 


s^ 






,1 ^ 


■J 


: s ». 


li 



S9 ^ 



a Analysea October 21, 1906, to May 9, 1907, by Jaa. R. Evans; May 10 lo July IB, 1997, by W. D. 
ColllBs; JulyZOtoUctuber:^, 1907, by B.B. bole, CbaseFalmer, and V.D.CoUUu. 
i> Omitted from average. 
«F«Ok 



ANALYTICAL RESULTS. 

Minenl analj/iei ofvmUrfrom, Eait Fork of WhiU River n 
[Parts per million, unless otberwlse stated.] 



•AnalTses September 12, 190S, tc 
Ipauldlng; February 28 to Septemuer la, iw/, ay » 
•J R. B. Dole, Chase Palmer, and W. D, Colllas. 

» Abnormal; computed as HCOi tn the avsniee. 

eFetOt. 



12 SURFACE WATEBS EAST OF THE HTTNDKEDTH MERIDIAN. 

MiTteral analyies of water from, Wut Fork of WkiU Siver near Indianapolis, lad." 
[Farts periollUan, unkaaoUiarwlsestAted.l 



aAoalyaesSsptemberS, 1906, taFebruBiyU.ieOT, b;W. U. But; Pebiuaiy 16 to £5,1907, by H 



Spauldlng; Febniuy 20 to September 12, I90T, ty Walton Van n 
i Abaonnal; computed aa HCOi In the avenee. 



ANALYTICAI. RESDLTS. 

Mineral analysa of waUr from. WtKomin River near Portage, TFm." 

[Puts per mllllOQ unlesa oClisrwisSBtBlad.] 
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114 SURFACE WATERS EAST OF THE HUNDREDTH MERIDIAN, 
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